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(54) METHOD OF NONMAGNETIC SINGLE COMPONENT DEVELOPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
nonmagnetic single-component development by which 
clogging of the toner easily caused between a developing 
roller and a doctor blade can be more surely prevented. 
SOLUTION: A nonmagnetic single component toner 
having 7 to 1 0 jim volume average particle diameter with 
external addition of hydrophobic silica by 0.5 to 2.0 mass 
% is used in the method of nonmagnetic single 
component development. From the experimental result, 
the toner (having <5% distribution in number of particles 
having <2 jim diameter) with good evaluation for toner 
clogging by visual check shown as (&cir;) in the table is 
used. 
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[#l*l»#oS5H] 

[tS*«l] hi— fcW*tt->y**rO. 5fi%~ 
2fl%»Lfc» hi— S:ttffl"f-5*SIH4-*^ 

lltriB hi— (4, flcRsFiSflfta^ 7 /i m~ 10// mX-fo 
9, I6t5{fflSS2, 1 mWTW hi— 

ft, 
[0 0 0 1 J 

9—-?\s— KMfc»£Lfiv* hi— St* 9 £ 4 DSfeHlc: 
[0 0 0 2] 

[000 3] 121 7 (4. -t<D J: 5 *H<fe»fi£-=«-= yhoK 
*-TfI!)Wfffil§lT-fo5o lRHHIC^i-m^Si|^-=s/ h 1 (4. 

hi— S8E#4*«;i, hi— ^3i4cD 
rt£B(c(4, Kt-5i> :oht- 5tffii5S:f 3 4 5fc 

-F8, flg^v— h 9^5SEK:$Jl-C^5. ±IBC« 
#F7^2, 5Hkn-5 3XVite(&n-9 7tt^c*ig© 

^R] x^-r* [fii \z ehe-t- a . 

[0 0 0 4] «£}t#F7A2H, S?ttffl^SD-7ffl 

tt»»i»fefiKS«a5^»««mSrJKj*$*t-ciiItei-5. 
5ilfeo — 7 3H, 0)J£tf&«ro;S&©£:b 

BUBS ft, SSSifchi— 5Srfi»-«a6UT«3tflcF7 
A2±0»ti«tht-«ft (5l«) 1-5. J££M&6 

(4 hi— §S£4rtcD hi— 5£@&L&^4 5(-Jl#-r 
[0 0 0 5] (MSn-? 7 fc, ^JS9S^©*t>!9^ 

D-731© hi— 5&-.BJS#*J:1-i#te±lB©fll 
#^6tc4oT^#$ftfcfrP& hi— 5Srm»c2-7 
3{C«^5o hi— SMWatttT** Y9 9--f\s— F 
8(4, ^ttSr*-r5^^>-u^Si©t5^05feffiSr9 0 
*J:9fc*£fcttafcW0tttfT»j«3ft» -toifrftlf 

icSrOiftlf&ftfcfcSflifcJ:*) hi— 5 £ ¥9 9-7^- 
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-rs hi— 5*wim<DE.&iz.mm4t-t-zbmz hi— 5 

fcjSl:©**«fflrS:-^*.-CV^. h 9(4, hi" 

-«S4rt(D hi— 5©mfr£&it-f-3i:*lcgi&n- 
7 3±l:att5 hi— 5*s hi— «B4rtfcA*di 

4 5 fcflMteft-Ci^S. 
[0 0 0 6] #{^(4H^L^V^5J 1 |2cD^n — 7 3 W 
S&^Wi-^tfVW 7*®Easi=P*D$ft-C*5<5, fife 
K^^-7"l/- F8t-t-7-Yi-^.Ci^^-i'T^^;JE^ 
10 EMn$ftT^5„ &*(4, «D-7 7tJ;5ht-5 

*«EJ:5t>a»fc9W< UC. W#Mfc?l&iJi$ft3*# 

*«£K:#*L-C^5 hi— 5Sr?ifftn-9 3»C5lfr* 
4 5lCL-CV^. :iftic4i?, hi— 5(4, #<© 
8B#l4BI©fcep Atc^-T 4 5 F* * — 7 F 8 

hi— £«4rt^aSrJ\ te©ffl»tt±IB©*5HcJ:*)5l 
&n-y 3fc3l*#*&ft-C5Mfcn-5 3<D^ffi(d^« 
20 LT*Si*$H, «3t*F9^2«ffi±«?»«»«©lf* 
gfcfrlCfc^SftS. 

[00 0 7] t;^, ±|E© 4 b fr^^sSoiSfc 
»rt>E«<«#iE4*>OK:4o-C<Si:. fl&fcSftSMfft 
fc3»!Mfe£#S#i*iv dftla&DT hi— ofiSt, 
4t)/hSSc0t><0^^5 4 5lc*o-C#-CV^5. 

[0 0 0 8] ±IB©4 5fc:*J*£ft3W«» 

j&3£BI-*i^T, /MTfKD hi— 5U:+#fc*fflf«:-$-*. 
•C«l*»*9 (*H«»»o*0 6ift«|5^M-< hi— n 

ft) <om\<^m&i<Lcowigiznz>tzit>\z^ y?9-?u 

hi— 5 0>JBff*-J£fc&*JL.B.o hi— 

[0009] td^, ^-<D45t-§y&n-y3±Wh 
i— 5{z^ct*JEE^SrJq^St, ^©jE^t, 

£-ft5SRtt£4 9, hi— snmnaft mmm-^h 

i— f4S£»14 Sr & < 5 T* 3 5/ y 7J 

-7 3©^jK>-^cDSeEt-«feii*H> 3b5v>(lK 
^-7"u- F8©**KfcB*-f54fc«B* s 3S£1-5. 
40 [00 1 0] Z<D£?\cMMhi— i>m@iv-73<Di& 

mmzmtb&nnrcv Y9 9-zfv—Y8<D^mcmm 

-T3t, 5i«ln-7 3±^-*hi— 

[00 11] ±JSUfc4 5(c:«^D-7 7© hi- 
F**-yu— F8 i5I^D 
-7 3 ©|H]fcJt««)*# 4«ttlS*»iaM-5 4 5 (c LT 

so -K8*»e>5MftD-9 3^©*»!iS. hi— 5tF^^ 
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K8»c«t5 hi— ^<Dm&mnzm.m-rzm&tti:^x 

[0 0 1 2] «*©ffi**ait#H<fc5^ hi" 

ffin hi— *?W®&V> hi— astMq LT, rnfe© hi- 

ftfrK?* 2 o*9 6Ep*©2:w5t h-t" 

-tflE^ $ *13 «fr j£ 9 ©91#^ 

LTiiHi;n 0 DfCiHg;T£-£5 i ^ 5 fflJB***B£ Lfc, 
[0013] *3BW©mHA»4, ±IB©KIBJHS:<»ft"t- 

tWl l-2 7 04 2 2fl:J:!) > K£ $ — 
V- K3feiS8O*rfA*Sr«iA^LJ.oftH , i|£SRi0. 
25mm<R<0. 4 5mml:ML, StK^^'-T' 
K^^n-^t^ag^^tC^UTO 0 ~9 
0° #£L<f415° ~2 0° (O-M&X'Um-f-^ X 0 IC 
LT. SI© bt-as ^-^^ Kta»n.-7SD 
ICA 9 jiA/T-£>5«±^ffl » hi— mZMtftfrZ 
fc^iSKU mid J; 9, *&— &*t*JU*Ohi-— 

[0 0 14] RtRlc, K?#-^w-KO^T 

[0 0 15] Hie, »v^-MdMM»fc#*0>MQSls«: 

$^#>icfl^#cL tit n - 7 mm\zm&ir 5 «t 5 ictsnt . 

a«^BB-^«i*a*n-7±fc»«LT^5 hi— Sr§ 

[0 0 16] *-©±T% Jgtc, ±IE©*jfc©3MMBfcJ: 

hi— Sr«M&i-'<<a*o5?*itt*ta5<Jt^ 
T, hi— KBfektt5'!/#$:0. 5«ft%~2«*%fl- 
*Lfc#«tthi—fc*M!U -© hi— tc&^T. tt 
S5 ymfiTF© hi— OH*»*Sr 4 %£ilT, ^L< 
(13%WTt U S.oCV{i£2 7«T> £F*b<li2 

fc. 
[00 17] 

(»«) u-c^fcfc*, 

»lc «t 9 ffiJt»Jofl»-eo»**s«i3 9 , h i— ±# t 
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xm\ Lfc©-Cfi&T L*>S5gfc h i— ©«j««*Sr« 
«F U»*l ^ <b iSJWW bfc. «*.tf , 1 /i mWT©m!& 

hi— IS* 9 ©»4S:+4)-l=l6±-C**t^ t &W9i L 

[0018] hi— ©K*#*tt, hi— ^ 

* «t5f-^tcto^^hi— #fc< Zhs&^tcWs 

RgfcttfcfcfcV o * 9 fCA^T'fiiliE 

* hi— 0«Ut^*Sra«i-*-5fctt5F*»T?*)5 - t 

[0019] ttrnm^ cvf, oS9 r (hi— ft 

*><ommMm+ hi— ©tok® xiooj \z xzm 

6t)©t©T-fe5fc«). rixfc*^, hi— * 

20 [0020] *^^©^Hf±, ±'Eft*o*flH-«*-. 
l«in-7t K^^-^i^-KMt**L*v^hi— IS 

* 9 Sri OflMlliBfrJh-f 5*8«±-J«^a«l*fe«:»« 

[00 2 1] 

«*fttt, hi— K«t*ttvy*SrO. 5li%~2f 
hi— Sr{tffl-**5*B«4-^5l« 
*j£^fcoT, ±IBhi— f±, flcMsp ^fig^ 7 u m-v 
10/im-eJi)!!, iSfii-S*MWfica2/»m6JlTO hi— 

[0 0 2 2] 

*#JRl*fc#Mft!fli-$. Hill, -H»o»«k:*«t 

m-TXoiz^ r©*7-BWif (*fr^ff) 10 
(4. ^©^ffi (El©^*) lcMHh^-1 lSr<»^> T 
ftKli^tttttttt* (HI©**) i»b»«ti«EJ5cffltt* 
40 -fey hi 2Sr«A.-CV^S. ffl«*-fcyM2t(l#ft» 

©ffl^tts • fix^$^Tv^5. **ygBio© 

±ffi{^±^l 3«tTV^. ±^1 3©mra5ffi!l*ICI4 

A**-«?^EK$*tT^5. ±Sl3li, ^r©^g|5>4S 
**Sai 0©^§B±®i:t tlc*Rhv-l 4Sr»« 

[0 0 2 3] *frl^ttl 0©rt95lc:»4, V&tp&lz, (gsp 
^^-^©ffl^SBai^i' h (WT, *fcy</Ph£v> 
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-f£ 0 co^H5 0±il«c, t*mi£&ffi»#£ 

LT<0 4j@©^)tf*:K7A 1 8 (18a, 18b, 18 

c i8d) tfrnmRmiifa m<o^h&^) m# 

[0 0 2 4] CftkOigttfrK^A l 8Sr^-*&9Htf 
Jz^lcLT (EtT, ft*WI^«**K5Ai 8 d©fflH 

mmtrnm-fy *s 2 2 . y k 2 3 , atrawft* 2 10 

M9o4E9S#, ^A'h 1 5Sr^LTifi3t*K9Ai 8 
[0 0 2 5] £4fc8 2 4f±. -t©TfflMOttfc:|IHE«riB 

ht— sm^t 2 5 

Sails' K2 3 it, ±gl 3CD«®(rS^SB«"2 eSr^- 
|0026]^H5 ©±*attB©±«Hi!l««K:tt. 

S&jBFn — 7 2 7#, ^c/w h 1 5£tf-L-C3£g)n — 7 l 7 

T^^EPJPL^^^^wh 1 5(CjfJELT, ^</WM5 
[0 0 2 7] ±IBffi«t«Si*7j[6lft±»ic«^!7t* K7A 1 
8 d K#J&-fS9Mfc8 2 4 * T\ 2 4 titt, ftft *» 

y wxo-) ©#6 hi— B.xtx3 ij $'mi&<om&M<D 

ff*l:<fflS^5Bk (^7^) h 
[0 0 2 8] ^</V M 5 £9X.\Z%&mjjfa±mW (0O 

leu, &m°-?tt2 8, -t*v*»&T*twje«* 

rtK2 9#E«3*U *©<&«*rtl62 9©T«»l5lC|± 
^«d-7^3 lj8SBKS*fCl*3. ^n-7»3 1 
©±«[ (T*) K> ffiSBUtflMfefr-fcs' h l 2<DJ&»«8 
«Slt^5. flitt** y b 1 2 Oft»iSI±*Kli(e» « 
=>n 3 2#E^£*l--C^5o ffcjfta » 3 2 tt— EH6S 

mmx-t-y h 1 2{cnxg$nrvN5S±gpcofflis- 
*scSr^9aux^iin-7^3 listens-*-*. 

[0 0 2 9] -Tf , ^H5i!) t>fflffi}&j£?5lS]Tfifc 
(B©£#) t-f±. tf^3 3, SHSd- 7 »3 4. ® 

<o 3 5 b)xz> 0 mm& 3 3 it. mm®. 



[0030] w <9 it 3 5 t±, mmtc^-t- J; 5 I- 

*rt"t-S. -7J, ±fcl3»L-0*Si#l±» #fc3£S& 
[00 3 1] s</V M 5 tm&ti-te-y h 1 2 ©F^lCJilHl 

Sic r±*HR(D«?-fti6i «b * %«yfpssiK3»s«tt $ ^ 

irzO-v^gB^iofc!), 3V ha — yg&fiCPU CP* 
adIASSeB) , ROM (lliltfffl^^y) , EEP 
ROM (B«i&*-BT«*ttmWB.>«*y) , 

[0 0 3 2] J^v^SBf*. CPU^ROM^5:{iix, 

7yf K7-f/<< K2 3 SriEPP^f*— ^fc 

2. 7 2 5, «s9«. »#n-7 2 7, 

©^7X?ffS;igt5/M K 7 W / 

[0 0 3 3] KT« £0*?HMM*jft8Bl 0»S* 

**5^f±S8Ri-5*^ h«Si»e»©«*i LTA7J$ 
^B^oW»1i«JcJ:9i(&«=o3 2ds-ig(B 
LT> fflJffiTJirs' H 2tc^ttiR§$HTVN5ffi*SS:^ 
j^n-7*T3 1 &3>LTl$«Sn-7*r2 8—^-^5. 
#io-7S2 8(±EteS:-^lhLT x -»©n-7 

[0 0 3 4] m^X, mWiV — y 1 6*SKW?fHHlO*rtl 
(CIH&U ftln-71 7*fie«lLTlR]D<S«fSHa9 

4flOJR3tflcK?A-l 8K3»LT**iSBI©5cRlB-C 

[0 0 3 5] i*ti:*JJ:#aifc«2 4atJ««3tflEK7A 

1 8 #w*^>r 5 y?iz&t>-£xmmmzfiz>. mtft 

ffK5^ 1 8 filftftBOaAfcEMEU lDJ(Mt:1if«7*5 
->2 2tt, «S3t#K9'Ai S^ffiic-^iS-^-f-T-^m 
^f^^^t, K2 3(4, •t<DSS!3t^K7A 1 8 

HESrBii««-l3-fc*SfCKjti-5. wtulcit), ±EI0 

Mitizxzm^-t-r t. &%ic£<ow,®:<Dmm. 
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w$m 2 4 <d$o$i a - 7 2 5 it, ^ <D&mM&<r>&,mtL 
(sterna -rs. 

[0 0 3 6] *±*Wl&7tfrK7A 1 8 a«ffi±<D hi" 
7 2 7li« ^il^tbfcffl^^/w h 1 5 tmz&ftLX io 

[0 0 3 7] te9#»4, te^/<-<T^^;^^m^$tu 

a±coM <D hi— iiii5fflai:te?^h5. 

V^S±^b 2#g©te : ?$BI-t5V^TC (v-TV) 

i— 1ft^<E9$^. JEfcifi53tefl£K7-M 8 c ite¥|glc 20 

j:5»*s*trv^5±«*»e>3#i©te^a-cY (-r^ 

□ -) CD hi— fo&fc&ZtlZo -tLT, flS!3tflEK9A 
Bk (7-7^) ©ht- 

[0 0 3 8] Z<D£o\Zl,X, 4 6© hi— &£4te^£ 

5o -cDM&Jt*m, JBtttt, «o-7»3 4i:io 
±»©**Shi'-l 4±fchi— tfc&TfcLTftttiSih. 30 

[0 0 3 9] IH2(i, ±IBSteS2 4<D±^gSBS:ifc*:L 
•C«*ttlc:5«i-«lffBnBI-e*)«. BJBfc*-t-3MM§2 4 
fi, «*W*#^ttH7M*UfcaiMi]3-=y h 1cd#£ 
l«tl»ra*Rt?*>5. a«»2 4li» hi—* 

•y^£*tia5E#4 1 ^<D|Ifr4 1 ©TSBWln 

lC-k»Ufc3Mftn-9 2 5fc|iHB*rtil::fiH$U g#4 

1 coftgBkUi, hi— 4 2 SrUX^U - 

co h 4 2 icasw- 5 j: 0 kek z htcMwm* 4 3 

[0 0 4 0] *T«lC^*Vi?flc*»6>J«5lfc|&B 
-744«o- 72 5lCjH£L.TEB£*lT<^5<, 

Wo-7 2 5i:ii t ±1B©JE«SBJ:5 fcEMEfrifii (HI 

XKTttMSKSSLTVmttOf^i'— h4 6OTER 
[004 1] ±|EOJ83tfrK5^1 8±»c^3tLfc hi" 
xmU4 lfrbW&'*"(T*&E. f-2 5 0 Vj &PPAP so 



*«R4 8:&»e>0«&'<<f T*«JE T-5 0 0VJ SrfflflP 

[004 2] &1t. Y9 9 — -f\y— K4 5 f±, 5fc3£©* 
tf3£Srl&AKLJ.oirtf^RS:0. 2 5mm<R< 
0. 4 5mmCMU JEI=3Mfeo-? 
iBMcStLTO 0 -90° #J:L<r±15 0 -20° ©:£ 

[00 4 3] Miw. fl!^— h4 6£ti\ #tC(i|H^L 

[0 0 4 4] 1213(4, JiiS©1#J&©gi&S£2 4fC, gfiTfc 
is I) io £ 0 . 5 2 fi%»Lfc*l©SI 

#*©#&&-$# hi— *r**v«i**u ztveti 
\z*>\,*xmm%i^zft\<\ hi—*t&mm*b hi— # 

j»<fc**-C©Hlfc, hi— tt£0£fc©*£0>tf&3r 
9k*fc3ISW§*«:*W-BI*-T?*>5. KB (a) ttiEffiffla* 
f,^No. , hi— IS* 9 (©f»*l©B*) , 5^ 
m > §t*% ( 5 m m * ^T©SH^©K*%) s 2 ^ m > 
flft% ( 2 /* m * EAT©HW-©«*%) Sr-tJVeiW L 

[0 0 4 5] ±IBOS»fc*iV^r, h-7"-4 2f±m«« 
2 4rttC2 8 0 g7t*$ixfc 0 rtvlcj:?), *WT?li, 
A4*Jcoffl^^fp^5%(CTfP ; T : Lx hi— * 5 *< & 
33;-C-{c, *ij;^6 5 0 0tScoep^5rfT^5 ri:>45-C# 
fc 0 h-7— ^<0<om^t. 1 0 0 0^*5 # (C^iilS t 

«SWBi- 5 r t It X o TMS bfc 0 
[0 0 4 6] ilBCSOWctfefflLfc^V^hi— 14, 

fiKi: Lfc-)g(: hi— »cffi^fe^57Ky^^x/HSti!i^ 
*fe^J iU7^c i/7=y*ft. Aff«ft>Jt9ffl t tt 

#«&jr$&#. femmmmtLx&fr+tfv^vt'i'^ 

[004 7] ^-f- hi—coqzttjeSttx 

x-?-^^ ^ /l/Ti . 9yf ^ tft&tiz>mfemw.*m\'^xw 

[0 0 4 8] :d-^tfc^7k{t->y^fi, JF«S«tS 
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4 0 nm<DJfc|fc#J*#tf>©if&@<DfceDi:, *fi&tt&8n 

*fb-Cl. 4ft% > 0. 3 5Kft%tr/i2)J; 

[ 0 0 4 9 J H^N o . 1 tt. 5 u m p «TCD»lft<D*d 
5 %fiLh-e*> 5Io2^m* «T<D*» 
i 0%W±T-fc5„ r<oPP*Hife{c: 

[0050] H^No. 2*>5>lRNo. 4,Rt^H® 
No. 9tHHNo. 10 -Ctt, 5Mm*«TOfRO 
#J-a-^K*^*T* 5 %£lTX~h 01o2/im* «T©«: 

[00 5 1] ^U, liNo. 5i^SiNo. 8 T* 
(4. 5 n m * etT©*»Of4-&*SK*»#-e 5 

[0 0 5 2] rixfe ib> ^^Pim^e* 

oStiSMt: St— 

&&K*Sfrvt. eS2ji mWTW*i^©#:fc«-£-£ 5 % 
UTk-tZZ. ttcioT, ±E© St— tt*9«±^R? 

[0 0 5 3] ±fE03(DH^No. 5^£>3? 

fC*#*lC «fc 5 5 n m 4> «T©*frf-©«-g-«:'>* < »*. 

[0 0 5 4] 04 f±, HJB©Xf±±BB3Ufcfcfl!^3'*< 

t, 5fei*3SS»c»*Snfcht— UStmtt, HOMEPC 
tc^i-J; 5 tc. #*i«5 3 O J£»«ffi«>*j-*MIW& a 5 4 

m 5 3 ©^ep d \^-rmmfs.m\z x v $ „ 

[0 0 5 5] 3*bfc.t!>T#©, *ttf*5 5£5NR«5 
6^E«*ti/yS:4MRSt?f±, JiiS A~-/<-g|5 .£ «J*&^tc: 
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